Muscarinic receptor-mediated prostacyclin and cGMP synthesis in cultured vascular cells.
The purpose of the present study was to determine the subtype of muscarinic receptor involved in the action of cholinergic stimuli on synthesis of prostacyclin, measured as immunoreactive 6-keto-prostaglandin F1 alpha (6-keto-PGF1 alpha), and cGMP in bovine aortic endothelial and rabbit vascular smooth muscle cells. Acetylcholine and arecaidine propargyl ester, a selective M2 agonist, produced a dose-dependent increase in 6-keto-PGF1 alpha output and cGMP formation in confluent endothelial cells but not in confluent vascular smooth muscle cells. McN-A-343, a selective M1 agonist, failed to alter basal 6-keto-PGF1 alpha or cGMP synthesis. Acetylcholine- and arecaidine propargyl ester-induced 6-keto-PGF1 alpha synthesis and cGMP formation in endothelial cells were attenuated by atropine, AF-DX 116 (M2 antagonist), and hexahydrosiladifenidol (M3 antagonist) but not by pirenzepine (M1 antagonist). The cyclooxygenase inhibitor indomethacin abolished 6-keto-PGF1 alpha synthesis but not the increase in cGMP formation elicited by the cholinergic stimuli. Our data suggest that the effect of cholinergic stimuli to enhance prostacyclin and cGMP synthesis is mediated via activation of M2 and M3 receptors located on endothelial cells and that the increase in cGMP production is independent of prostaglandins.